The crystalline form of N-p-methoxybenzylidine-p-phenylazoaniline (MBPAA) has a monoclinic unit cell, space group P2';c, with eight molecules per cell. The cell parameters are a = 9.77 (1), b = 23.65 (2), c = 15.64 (1) A and fJ = 112.4 (3)0. The crystal structure was solved by a combination of direct methods, packing considerations and trial calculations, and has been refined by block-diagonal least-squares calculations to R = 0.126 for 1071 photographically measured reflexions. One of the crystallographic ally independent molecules in the asymmetric part has been found to have partial positional disorder due to the existence of two rotational conformers of that part of the molecule, occurring with unequal weights. In the crystal structure neighbouring molecules are oriented antiparallel to each other and the molecular arrangement corresponds to a herringbone-like pattern.
Introduction
compound, N-p-methoxybenzylidene-p-phenylazoaniline (MBPAA), (I) has been determined. A preliminary account of this work was reported in the Proceedings of the International Liquid Crystals Conference, held at Bangalore (Vijayan & Vani, 1975) .
A detailed knowledge of the structural features of mesogenic substances in their crystalline phase is of considerable value in understanding their structure and properties in the mesophase. We have, therefore, undertaken a programme of single-crystal X-ray studies on mesogenic substances. As part of this programme, the crystal and molecular structure of a nematogenic Table 1 . Crystal data
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Experimental
Orange-coloured needles of MBP AA were obtained by slow evaporation from a solution in toluene. The space group and unit-cell dimensions as determined from oscillation and Weissenberg photographs are presented in Table I along with other relevant crystal data. Threedimensional intensity data from the reciprocal levels hkO and Hkl, H = 0 to 5, were recorded on multiple films by the equi-inclination Weissenberg method using Ni-fiItered Cu radiation. Even though the crystals were optically clear, the diffraction pattern was of poor quality. In particular, the data faded off rapidly with increasing Bragg angle. Out of a total of 7717 possible independent refiexions in the Cu Ka sphere only 1071 were in the observable range with a maximum Bragg angle of 57.8°. The intensities were corrected for Lorentz-polarization factors, absorption and spotshape effects.
Structure analysis
The chemical formula indicated the molecules to be nearly planar and elongated and, hence, the distribution of atoms in the unit cell was expected to be highly nonrandom. This feature, together with the absence of high-angle data led us to try trial-and-error and Patterson techniques of structure analysis before attempting to apply the conventional direct methods to solve this equal-atom structure.
An examination of the diffraction data revealed that triple-product relationships existed among the nine strongest low-angle refiexions in the pattern. A 'mini' symbolic addition procedure involving these nine reflexions was then carried out, using two symbols. The four possible Fourier maps with nine reflexions were very similar in character and indicated that the two crystallographically independent molecules in the structure lay nearly in the be plane with a separation of a/2 between them. Even though the molecular orientations indicated in these maps were different, they were independently compatible with the vector distribution in the threedimensional Patterson function.
Sign determination using MULTAN (Germain, Main & Woolfson, 1971) , modified for the IBM 360/44 computer, was next attempted. The best solution gave a distribution of peaks which appeared to give geometrically feasible positions to the molecules, but the atomic positions could not, however, be fixed.
E values were recalculated using molecular scattering factors for spherically averaged phenyl rings. From the E map corresponding to the best solution of the new MULTAN, the atomic positions of one of the crystallographically independent molecules could be fixed and this partial solution agreed well with one of the ninerefiexion Fourier maps mentioned earlier. The atomic positions in the other molecule were not clear and could not be derived from the subsequent difference Fourier map either.However,by superposing the featuresofthe nine-refiexion Fourier map on the E map, two trial models were fixed for the second molecule. One of the models proved to be correct with an initial R value of 0.519, which reduced to 0.146 in successive blockdiagonal least-squares refinement. The weighting scheme used was of the form w = l/(a + bFo + eF~)
with a = 0.70, b = -0.05 and e = -0.009. All atoms were treated with isotropic thermal vibration parameters. On account of the low value of the refiexion-to-parameter ratio, arising from the extreme paucity of data, refinement of anisotropic thermal parameters was not attempted. The scattering factors used were those of Cromer & Waber (1965) . The SFLS program was written originally by Shiono and modified for the IBM 360/44 computer by Dr B. S. Reddy.
Disorder
In the course of the least-squares refinement, the B values of C(25) through C(48), referred to as molecule B hereinafter, were found to be generally higher than those of C (1) (31) and N(32) were the highest, being about 2-2.5 times the average B values for the rest of the structure. This feature led us to suspect the possibility of disorder in that region of molecule B. A difference Fourier map computed after removal of the contributions of the N atoms and the neighbouring aromatic C atoms clearly showed two extra positions for N(31) and N(32). For the ring atoms, however, even though two discrete sets of peaks were not observed, the diffuse electron density distribution allowed the possibility of a second set of atomic positions. The two models could be described as rotational conformers about the line joining the ring atoms C(28) and C(33). The relative heights of the two sets of peaks for the N atoms suggested that the rotational conformers occurred with unequal weights. Hence, the positional occupancy factors of the 14 atoms with double positions were subsequently refined by the least-squares procedure and were found to be 0.7 for the original set of atomic positions and 0.3 for the new set fixed from the difference map. Further refinement of the structure with individual isotropic thermal parameters was carried out including the two sets of atomic positions with the appropriate occupancy factors. It may be mentioned now that the molecule with positional disorder was the one which could not be identified from the E map. When the least-squares refinement converged, the R value was 0.126 for 1071 observed refiexions.
Similar positional disorder about the -N=N-bond
connecting two phenyl rings has been observed in the crystal structures of p-azotoluene (Brown, 1966b) , p-azobenzene (Brown, 1966a) and the high-temperature form of smectogenic ethyl p-azoxybenzoate (Krigbaum & Taga, 1974) . We are carrying out a detailed study of the disorder about the -N=N-bond in these structures and the results will be published elsewhere. Recently, Hoekstra, Meertens & Vos (1975) have reported a similar feature about a -C=C-bond connecting two phenyl rings in the crystal structure of stilbene.
Results and description
The final positional and thermal parameters are given in Table 2 and the interatomic distances and valency the azo groups in the structure are planar. In mclecule A, the angle between the plane normals of rings 1 and 2 (ring numbering shown in Fig. 1 ) is 3°and ring 3 is inclined to rings 1 and 2 by 21 and 19°respectively. The averages of the corresponding values for the disordered molecule Bare 8, -33 and -26°respectively. The arrangement of the molecules in a plane perpendicular to the a axis is shown in Fig. 2 . The crystallographically independent molecules A and B lie almost exactly above each other with a separation of about 5 A along a. They are oriented antiparallel to each other. The slightly overlapping phenyl rings in molecules A and B are not oriented parallel but are inclined with respect to one another, the inclination being 58°at one end, changing to 99°near the molecular centre and 108°at the other end. To describe the packing of molecules in the crystal, it is convenient to consider as one unit the crystallographically independent molecules and their symmetry equivalents generated by a centre of inversion at the origin. This unit is indicated in Fig. 2 . The two pairs of molecules in this quadruple unit are oriented antiparallel to each other. The quadruple unit is inclined to the c axis at about 55°. Hence, the neighbouring units related by the c-cell translation are so displaced that the end of one unit falls near the centre of the neighbouring unit, forming an infinite column of quadruple molecular units arranged in an imbricated fashion along the c axis. Along b, adjacent imbricated columns are related by the 21 screw axis and the c glide. The molecular units in adjacent columns are inclined to each other at about 70°and form a herring- Fig. 2 . View of the crystal structure perpendicular to the a axis.
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